Development of an immunosensor for the detection of Francisella tularensis antibodies.
Tularemia, also known as rabbit fever, is a highly infectious zoonotic disease caused by a non-motile and non-spore-forming Gram-negative coccoid rod bacterium, Francisella tularensis. It occurs naturally in lagomorphs (rabbits and hares), but many animals have been reported to be susceptible. Transmission to humans is mostly caused by inhalation of aerosolised bacteria, handling of infected animals, arthropod stings, and ingestion of contaminated foods and water. At present, pathogenic isolation, molecular detection, and serology are the most commonly used methods to confirm the diagnosis of tularemia. In this work, an electrochemical immunosensor for the detection of anti-F. tularensis antibodies was developed, consisting of gold-based self-assembled monolayers of a carboxylic-group-terminated bipodal alkanethiol that is covalently linked to a lipopolysaccharide (LPS) that can be found in the outer membrane of the bacteria F. tularensis. The presence of anti-F. tularensis antibodies was measured using horseradish peroxidase-labelled protein A (HRP-protein A) from Staphylococcus aureus, and the developed immunosensor gave a stable quantitative response to different anti-F. tularensis FB11 antibody concentrations after 30 min with a limit of detection of 15 ng/mL, RSD of 9%, n = 3. The developed immunosensor was tested with serum from animals infected with tularemia and was compared to the results obtained using ELISA showing an excellent degree of correlation.